A. Extraction efficiency as a function of the residence time in physical extraction
With the refined mass transfer model (cf. Eq. 18), the fact that the extraction efficiency is only dependent on the residence time in the present physical extraction experiments as shown in Figure 2 can be well explained. From Eqs. 5 and 6, we can derive ( ) 
Under the investigated conditions, ,0 
The concentration of the solute in the aqueous phase at equilibrium ( , aq eq C ) can be found from ,0 , , 0 aq aq eq org eq
Combining Eq. (A-3) with Eqs. 1 and 4, the extraction efficiency for physical extraction can be further written as ( 
The above equation clearly corroborates that under the investigated conditions, η is independent of the concentration of acetanilide in the aqueous phase at the microreactor inlet and appears to be only a function of τ since the other physical properties of the system are fixed. The shorter the residence time, the lower the extraction efficiency. These analytical results are in good agreement with those shown in Figure 2 .
B. Dissociation of lactic acid in the aqueous phase
According to the dissociation reaction of lactic acid in the aqueous phase (cf. Eq. 19), it is satisfied that 
The percentage of the dissociated form of the lactic acid is calculated as (
was found that for 0.11 M lactic acid intake, the percentage of the dissociated form is 3.6% at the microreactor inlet and ranges from 5.5% to 13.4% at the microreactor outlet under the present experimental conditions (the longer the residence time, the higher the percentage of dissociation). For 0.055 M lactic acid intake, the percentage of the dissociated form is 4.9% at the microreactor inlet and ranges from 13.7% to 15.9% at the microreactor outlet. Thus, the average percentage of the dissociated form is below 11% throughout the microreactor. In view of the generally low extent of dissociation under our experimental conditions and to further simplify the model, we neglected the dissociation form of lactic acid in the aqueous phase (i.e.,
LA aq C C ≈ ), the refined effect of which on mass transfer will be further considered in our ongoing study.
C. Extraction efficiency as a function of the residence time and inlet lactic acid concentration in reactive extraction
The concentration of lactic acid in the aqueous phase when the reactive extraction reaches equilibrium ( , aq eq C ) was obtained from our additional experiments in batch reactors. Lactic acid at a range of concentrations (i.e., 0.1-0.2 M in water) was extracted using 15% (V/V) TOA in noctanol as the organic phase. 5 mL of the aqueous phase and 5 mL of the organic phase were stirred in a batch reactor for 18 h at 500 rpm, afterwards the phases were allowed to settle and the aqueous phase was then analyzed to indicate the equilibrium concentration ( , 
Since it is assumed that the TOA-lactic acid complexes were predominantly in the 1:1 form (cf.
Ea. 20a), there is according to the mass balance
Combining Eq. 29 with Eqs. (C-2) and (C-6), E i can be further approximated as S6 
From Eqs. (C-5) and (C-7), it can be seen that under the present reactive extraction experiments (i.e., constant inlet TOA concentration, practically constant interfacial area or droplet/slug lengths, fixed fluid properties), the extraction efficiency (η) only depends on the residence time and the inlet concentration of lactic acid in the aqueous phase (i.e., τ and However, according to Eq. 25, the predicted ( ) with good approximation, which is reasonable since under the majority of our reactive extraction experiments, the reaction in all or at least a large portion of the microreactor is expected to be still far from equilibrium.
